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Introduction
Obesity, and its corresponding economic impacts, remains a public health crisis in the United States, with 64% of adults (approximately 145 million) either overweight or obese. 1 National survey data indicate that occurrence has gradually increased over the past three decades, although disparities exist between population groups. 2 Current evidence suggests the prevalence is likely to remain on the rise. 3 Using a simulation model to predict the economic and public health impact of obesity, Wang and colleagues estimated there will be 65 million more American adults with obesity by 2030. This increase will be associated with decreased quality of life and disability-free life years, increased diagnoses of fatal and nonfatal diseases, and greater use of health services. It is anticipated that the economic burden of treating obesity and related chronic diseases will increase by $48-66 billion per year in the United States. 4 Because the goals for Healthy People 2010 of reducing obesity prevalence in adults to 15% and in children to 5% were not met, 5 younger American generations may indeed have a shorter life expectancy than their parents if this obesity epidemic is not controlled. 6 The U.S. Preventive Services Task Force developed recommendations on a broad range of preventive health care services for primary care physicians and, in 2003, recommended that physicians "screen all adult patients for obesity and offer intensive counseling and behavioral interventions to promote sustained weight loss for obese adults." 7 These recommendations were based on evidence that intensive counseling can promote modest sustained weight loss and improved clinical outcomes. For example, a modest reduction in weight by 5-10% of initial body weight has been shown to improve cardiovascular disease and reduce diabetes complications often associated with obesity. 8 Guidelines from health experts such as the World Health Organization, National Institutes of Health, and the U.S. Preventive Services Task Force support the classification and assessment of obesity as an essential component of patients' medical care. 7, 9, 10 The classification of obesity begins with a determination of body mass index (BMI), calculated as weight in kilograms divided by height in meters squared, with BMI ≥ 30 defined as obese and BMI 25-29.99 as overweight. Because obesity is associated with almost a 30% increase in overall mortality, 11 it is extremely important for physicians to identify and manage this condition. Physicians have a significant role in diagnosing and counseling patients with obesity, as their recommendations are an integral initial step in the process to address weight loss through increased physical activity and attention to nutrition. 12, 13 Several studies [14] [15] [16] have demonstrated that physicians often fail to identify, diagnose and manage obesity. In turn, physicians often fail to recommend or refer obese patients to evidencebased treatment.
Numerous reasons and issues relate to a lack of referral for treatment for weight management by physicians, but three common ones are a lack of authoritative information, 17 frustration by physicians from what they perceive as a lack of motivation on the part of their patients, 18 and that the best way to go about addressing obesity is not yet known. 16 National survey results indicate that approximately 58% of patients with obesity do not receive any counseling to address obesity. 19 Despite limitations on long-term solutions to address this issue, more can be done in the short term.
Prior to recommending treatment options, a first step to address the issue of obesity is to identify the condition and ensure that it is documented and then placed on the problem list within the health record of the patient. Research has found that with greater regular use of electronic medical records (EMR), obesity is more likely to be recorded in the medical record. 20 In turn, when a diagnosis of obesity appeared on the problem list, physicians were more likely to address the issue with patients. 16, 21 However, the literature is incomplete because study sample sizes often were small and completed within smaller settings, like a residency program. 21, 22 Limited information exists to explore this issue on a larger systemwide scale.
The purpose of this project was to examine the concordance between obesity BMI (BMI ≥ 30) in the patient's EMR and a diagnosis of obesity in the EMR (i.e. presence of obesity on the EMR problem list -2012 ICD-9-CM diagnosis code 278.00 for "Obesity, unspecified" and 2012 ICD-9-CM diagnosis code 278.01 for "Morbid obesity"). Based on a review of the literature, we suspected that our health system may have the same issues in not diagnosing obesity when BMI is ≥ 30. [14] [15] [16] For example, Banerjee and colleagues found that 36% of obese patients had obesity noted on their problem list; 16 and Waring and colleagues found that obesity was documented in 39% of mildly obese patient charts, although it was noted in 77% of moderately/severely obese patient charts. 15 This discordance is a significant problem when it comes to addressing the chronic condition of obesity. Bardia and colleagues found that most obese patients do not have a diagnosis of obesity or an obesity management plan. 23 We retrospectively accessed records of patients seen at our institution in 2012 who had a BMI documented in the EMR and a physician visit within 2012. In addition to examining the concordance between BMI ≥ 30 and obesity diagnosis, we assessed the various demographic and concurrent comorbid diagnoses that might influence a recorded diagnosis of obesity for patients with BMI ≥ 30.
Methods

Data Sources and Patient Characteristics
This study is a retrospective review of our institution's EMR from January 1, 2012, to December 31, 2012, and was approved by the local institutional review board. Aurora Health Care is a large health care organization headquartered in Milwaukee, Wisconsin; its fully integrated EMR includes more than 4 million patient records from 15 hospitals and 155 clinics located throughout eastern Wisconsin.
We reviewed all patients who had a documented BMI in their EMR as well as at least one physician visit in 2012. We used data from the patient's first visit in 2012 only in order to avoid duplication of patients. We included patients who were 18 years of age or older as of January 1, 2012. We excluded all women who were pregnant at any time within this time frame by excluding those with ICD-9 code of V22.2. In total, 397,313 patients within Aurora's EMR met the study criteria. Of those, 158,327 (40%) had a BMI ≥ 30.
We selected comorbid diagnoses of diabetes, hypertension, sleep apnea, hyperlipidemia, coronary artery disease and osteoarthritis to determine if patients with these chronic health conditions increased the likelihood of obesity recorded on the problem list. We chose these chronic health conditions based on their documented association with obesity. 7 Table 1 provides the general demographic breakdown of all 397,313 patients with a recorded BMI as well as subcategories of patients representing underweight (BMI < 19 for women; BMI < 20 for men), acceptable (BMI = 19 to 24.99 for women; BMI = 20 to 24.99 for men), overweight (BMI = 25 to 29.99), obese (BMI = 30 to 39.99) and morbidly obese (BMI ≥ 40). Demographic information included gender, age, race and ethnicity. Proportionately, men (78%) had greater issues with being overweight, obese or morbidly obese than women (67%). Younger patients were proportionately less likely to be overweight or obese/ morbidly obese (61%) than both elderly patients (73%) and middle-aged patients (77%), although all age group categories were unacceptably high in BMI weight. Black patients had the highest proportion of overweight or obese/ morbidly obese (80%), followed by whites (70%) and patients in other racial categories (58%). Finally, Hispanic patients, proportionately, had greater issues with being overweight or obese/morbidly obese (78%) than non-Hispanic patients (71%).
Statistical Analyses
We examined the concordance of EMR obesity BMI (i.e. BMI < 30 vs. obese BMI ≥ 30) and obesity diagnosis on the EMR problem list (i.e. no ICD-9 code 278.00 and 278.01 vs. ICD-9 code 278.00 or 278.01). A nonparametric chi-squared test was used to determine if the distribution of the proportions of patients with BMI < 30 or ≥ 30 was similar for patients with or without obesity diagnosis on the problem list.
For patients with BMI ≥ 30, nonparametric chi-squared tests were used to determine if the proportions of patients between categories on demographic variables (i.e. gender, age categories, race and ethnicity) were similar for patients with or without obesity diagnosis on the problem list. Similarly, chi-squared tests were used to determine if the proportions of the patients categorized as having or not having various comorbid diagnoses (i.e. diabetes, hypertension, sleep apnea, hyperlipidemia, coronary arteries disease and osteoarthritis) were similar for patients with or without obesity diagnosis on the problem list. Logistic regression analyses were used to predict the absence (0) or presence (1) of obesity diagnosis on the problem list by demographic and comorbid variables. For all statistical tests an alpha level of 0.05 was used as level of significance. All statistical analyses were completed using SAS Version 9.2 (SAS Institute Inc., Cary, NC). In a separate analysis, we found a statistically significant association (χ 2 =12741.20, P<0.0001) between the number of comorbid diagnoses (0, 1, 2-5, 6) and whether or not obesity was also on the problem list for the 158,327 patients with a BMI ≥ 30. As expected, the greater the number of comorbid diagnoses, the more likely obesity was on the problem list. More specifically, obesity was least likely to be on the problem list if patients had zero comorbid diagnoses (18%), more likely if they had one comorbid diagnosis (30%), and even more likely if they had two to five comorbid diagnoses (45%) or all six comorbid conditions (77%). 
Results
As shown in
Logistic regression analyses revealed a number of
Figure 1 displays a receiver-operator characteristic curve
showing the strength of predicting obesity diagnosis on the problem list for patients with a BMI ≥ 30 with demographic and comorbid diagnoses. The curve, with c-statistic of 0.7016, shows that demographic and comorbid variables, when taken together, can be used to discriminate between patients having obesity diagnosed versus not having obesity diagnosed on the problem list. As a point of reference, a c-statistic of 0.5000 indicates a 50-50 chance that the predictor variables would classify patients as having or not having obesity on the problem list, essentially meaning the variables have no predictive value.
Discussion
Our examination of the presence of obesity on a patient's problem list when BMI was ≥ 30 revealed several interesting findings. First and foremost, the relative presence of obesity in a problem list is infrequent, a finding also seen in other EMR surveys. [14] [15] [16] Obesity diagnosis was documented in a patient problem list only 35% of the time in this group of 158,327 patients with a BMI ≥ 30. Obesity was documented more frequently in women, in middle-aged patients and in black patients. These demographic divisions were reported in prior studies, although whites rather than blacks generally had higher obesity documentation. Other reports highlight the increased success with weight reduction when physicians document and discuss weight loss. 24, 25 Unfortunately, evidence-based weight management strategies have not proved sustainable in clinical practice, and few published primary care-based obesity treatment trials have yielded significant long-term outcomes. 26 Reports highlight that behaviorally based treatments are safe and effective for weight loss and maintenance but note that the majority of studies had high attrition rates, lacked postdiscontinuation data and often lacked statistical validity. 27 These results may influence physician willingness to add obesity to the problem list.
The absence of obesity documentation can have a negative impact on future patient health, making this documentation step an important health intervention. Weight is considered a modifiable risk factor, and alterations in BMI are associated with reduced risk. A large meta-analysis of randomized control trials has shown that weight reduction can both prevent and treat hypertension. 28 Obesity is recognized as a modifiable factor in the development of diabetes, and physical activity and weight control have been shown to be important in diabetes prevention and management. 29, 30 A recent study on the effect of obesity on knee osteoarthritis reported a reduction in pain and increase in function and improvement in quality-of-life measures when a regimen of diet plus exercise reducing BMI was compared to either diet or exercise independently. 31 Some of our findings are difficult to explain. For example, we found that the diagnosis of obesity was documented more often for some types of comorbid conditions, such as sleep apnea, hypertension and diabetes, and less often for others such as coronary artery disease and osteoarthritis.
We found that a more acute and possibly more definitive diagnosis such as coronary artery disease was associated with a 50% or more reduction in obesity documentation. We assert that practitioners might make a more direct connection between obesity and other comorbidities such as sleep apnea, hypertension and diabetes. Alternatively, comorbid conditions such as coronary artery disease and osteoarthritis may represent more advanced comorbidities associated with obesity and that practitioner documentation of obesity might therefore be perceived as less crucial. Consistent with expectations, we also found a significant positive association between the number of comorbid diagnoses and the documentation of obesity on the problem list; the more diagnoses, the more likely obesity diagnosis was documented on the EMR. Taken together, it may be that health care providers view diagnosing and treating patients for obesity as secondary to treating more severe and advanced chronic health conditions; there could be a perceived futility by caregivers in documenting obesity as a potential root cause of the other comorbidities they are documenting.
Our study does suffer from limitations inherent in reviewing large data sets. The entry of patient information into the EMR, including height and weight, which are required in determining BMI, can be unreliable. Individuals receiving specialty care not pertinent to the diagnosis of obesity may not have their data related to obesity entered. Furthermore, physicians have reported they will often fail to enter obesity into a problem list if it is not relevant to the encounter. Another limitation may be that the EMR does not capture the counseling regarding weight management that the physician delivers despite not entering obesity into the problem list.
Results from a survey conducted by our research team of Wisconsin physicians suggested there are multiple barriers to adding obesity to the problem list, including lack of time, treatment availability and treatment effectiveness as well as patient resistance. 32
Conclusions
Obesity often is not recorded in the EMR problem list despite documentation of obesity BMI in the patient EMR. One explanation for this could be that obesity among American adults is common. Two-thirds of adults are either overweight or obese, and this may be overwhelming for primary care physicians to deal with in the context of their medical practice. Patients may see their providers for a number of reasons and, while a discussion about weight may occur, there may be more pressing medical issues that prevent it from being added to the problem list. Closely aligned with this issue is the difficulty physicians and other providers may have in talking with their patients about the issue of obesity. This issue may be exacerbated by differences of gender, race and culture between the provider and the patient. Finally, despite knowing what works in terms of achieving successful weight loss at the individual level, change at the community level is much more difficult to achieve. This is more noticeable within low-income communities where there are fewer resources that support healthy eating and active living and greater disparities of overweight and obesity.
Future research must identify long-term successful strategies for weight reduction that influence health care providers to include the diagnosis of obesity on the EMR problem list. Improving weight reduction outcomes and including them in best practices is integral to transforming obesity and weight management into a systemic health care change in true accountable care organizations. A synergistic approach to solving this transformation must be conducted. Researchers and practitioners must consider why practitioners fail to document obesity and work toward finding new translational and systematic approaches in the management of chronic diseases. Innovative, patient-centered approaches that are developed by patients for patients are required. These approaches should consider cultural context and social and physical resources available to patients. Identifying and assessing early-stage metabolic syndrome, for example, will advance our secondary prevention efforts in chronic disease management.
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